The noncoding RNAs database is a collection of currently available sequence data on RNAs, which have no protein-coding capacity and have been implicated in regulation of cellular processes. The RNAs included in the database form very heterogenous group of molecules that act on different levels of information transmission in the cell. It includes RNAs acting on the level of chromatin structure, transcriptional and translational regulation of gene expression, modulation of protein function and regulation of subcellular distribution of RNAs and proteins. Those RNAs, with potential regulatory functions have been identified in prokaryotic, animal and plant cells. The database can be accessed at http://biobases.ibch.poznan.pl/ncRNA/.
INTRODUCTION
In recent years it became increasingly clear, that non-protein coding RNAs (ncRNAs) constitute a large portion of the transcriptional output from the genomes. There is a constantly growing number of novel RNAs that do not encode proteins and do not perform housekeeping functions in the cells (like tRNAs, rRNAs, snRNAs, snoRNAs, RNAseP RNA, tmRNA). Those RNA species often play regulatory roles and are sometimes called 'riboregulators' (1) . In contrast to housekeeping RNAs, which are usually constitutively expressed, regulatory noncoding RNAs are produced only at certain stages of organism's development or cell differentiation, or in response to external stimuli. Generally, the noncoding regulatory RNAs can be divided into transcriptional and post-transcriptional regulators of gene expression, modulators of the activity of proteins and determinants of RNA and proteins distribution within the cell (2, 3) . NcRNAs are implicated in a number of cellular processes, but in many cases, it is difficult to precisely determine mechanism of their action.
Riboregulators are involved in regulation of gene expression on a very basic level of chromatin structure. In mammals and Drosophila, the processes of X-chromosome inactivation and dosage compensation, that are responsible for equalization of transcriptional levels from X chromosomes involve regulatory RNAs (Xist, Tsix, roX) (4) (5) (6) . This is achieved either by shutting off transcription from one of the X chromosomes by the silencing factors recruited by Xist RNA in mammalian XX cells, or by doubling the transcriptional output from single the single X chromosome in Drosophila XY cells.
Another group of noncoding RNAs, constitute transcripts from imprinted loci whose transcription depends on parental origin. Although the role of these RNAs is largely unknown, their disruption is often associated with severe genetic disorders (7, 8) . From several examples, it seems that they may play a role as determinants of the imprinting status for large portions of the chromosomes (9) .
Regulatory RNAs are also involved in transcriptional regulation as modulators of protein functions. In bacteria, 6S RNA, whose function remained a mystery for many years, was found to form stable complexes with the s 70 holoenzyme of RNA polymerase. This interaction is responsible for the modulation of enzyme activity and different promoter usage in the stationary phase of growth (10) . In mammals, SRA RNA was identified as a coactivator of several steroid receptors, including receptors for androgens, estrogens, glucocorticoids and progestins (11) . Another mammalian noncoding transcript-7SK RNA-was found regulate the RNA polymerase II activity. 7SK RNA forms specific complex with the positive transcription elongation factor (P-TEFb) and inhibits its kinase and transcriptional activity (12, 13) .
The most obvious way, in which an RNA molecule can influence expression of genetic information is through an antisense mechanism, or base-pairing with complementary fragment of another RNA chain. First identified in Caenorhabditis elegans, a new class of small ( 21) nt long RNAs (microRNAs) can regulate the expression of protein genes on the post-transcriptional level by hybridization with complementary fragments in mRNA (14) . Subsequent studies showed, that these tiny RNAs, processed from longer precursors forming stem-loop structures are widely represented in animals (15, 16) and in plants (17) . This suggests that, that mechanisms of gene expression involving small antisense RNAs originated very early in the evolution of eukaryotes.
The antisense Noncoding RNAs can also play a role of the regulators of protein functions. In bacteria, a number of small noncoding RNAs is involved in stimulation or repression of mRNA translation via the antisense mechanism (18) . Natural antisense RNA-mediated regulation of translation was also demonstrated in vitro for human HFE gene involved in iron metabolism (19) .
In several cases, noncoding RNAs have been shown to be involved in developmental events or as tissue-specific transcripts. In birds, MHM RNA and in mammals, TTY2 RNA have been implicated in mechanism of sex determination (20, 21) and the number of cell type-specific noncoding transcripts is growing every year (1,2) .
The above examples do not exhaust the full repertoire of possible roles that may be played by RNA molecules. They show, however, that for decades the functions of RNA in the cells was grossly underestimated.
It is difficult to assess the number of noncoding RNAs yet to be discovered. Unlike, protein-coding genes that can be identified by a presence of open reading frames, splicing and polyadenylation sites, RNA-coding genes are much more difficult to find within the genomic sequences. Several attempts have been made to define characteristic features of RNA-encoding genes that could be useful in screening of genomic sequences (22, 23) . Comparative genomic analyses were employed to search for novel ncRNA genes in bacteria. A combination of computational and experimental methods led to identification of new noncoding RNAs in Escherichia coli (24-26) Arabidopsis thaliana (27) and two archaeal species (28) .
The advances in the field of noncoding RNAs clearly show that we are still far away from understanding of all the possible ways they can influence a variety of molecular processes in the cell. Chemical properties of RNA make it an ideal specific, intracellular signalling molecule that can be quickly produced in a response to internal or external stimulus and then rapidly destroyed, when it is no longer needed.
CONTENTS OF THE DATABASE
The purpose of the database is to serve information on noncoding RNAs with documented or possible regulatory functions. In addition to nucleotide sequences the database contains short descriptions of the activities of particular ncRNAs, original GenBank accession numbers and literature references. The sequences can be retrieved as FASTA format files. In the instances where more than one different variants of a given RNA has been identified and described in a single GenBank entry (e.g. as a result of alternative splicing), each of them is included as a separate sequence in the database. The nucleotide sequences, that constitute parts of longer GenBank records were extracted using information provided in the feature tables or based on the multiple sequence alignments.
At present, there are over 300 sequences in the database, with over 50% contribution of microRNAs. The sequences in the database are divided based on two criteria: origin (eubacterial, archaeal and eukaryotic) and, in the case of eukaryotic RNAs, function or specific expression pattern. In a situation where, a large fraction of noncoding RNAs has yet unidentified function, their classification is a difficult task. For the purpose of clarity, the ncRNAs from Eukaryota, which constitute the major part of the database, are divided into nine groups.
Dosage compensation and X-chromosome inactivation RNAs. This group includes RNAs implicated in the regulation of transcription of the genes located on sex chromosomes in mammals (Xist, Tsix), Drosophila (roX) and birds (MHM).
Noncoding transcripts from imprinted genes. The noncoding RNAs in this group have been shown to originate from chromosomal regions that are subject to genetic imprinting. They include H19, Rian and IPW RNAs and antisense transcripts from other imprinted loci.
Stress-induced transcripts. RNAs produced in a response to various stress conditions like heat shock (G8 RNA from Tetrahymena thermophila), hypoxia (aHIF RNA), treatment with hydrogen peroxide (adapt15, adapt33) or DNA damage (gadd7). This group also includes plant noncoding RNAs that have been shown to be hormone-and stress-induced transcripts (CR20, GUT15, Mt4).
Protein function modulators. These RNAs have been implicated in the regulation of activity of proteins involved in transcriptional control: steroid receptors (SRA1 RNA) and P-TEFb (7SK RNA).
Nervous system RNAs. The transcripts in this group are specifically expressed in nervous tissue in rodents (BC1, Ntab, Bsr) and primates (BC200).
Developmentally regulated and tissue specific RNAs. This is a very heterogenous group. The RNAs included here are involved in the developmental processes or are specifically expressed or overproduced in specialized cell types.
RNAs involved in localization of RNAs and proteins. These RNAs were demonstrated to play a role in the regulation of the distribution of mRNAs and proteins within the cell. They include Xenopus Xlsirt sequences, ascidian yellow crescent RNA (ScYC RNA) and Drosophila hsr-omega RNAs.
snoRNA host genes. Noncoding RNA transcripts with introns processed to snoRNAs (gas5, U17HG, UHG, U50HG, U19H).
microRNAs. A collection of human, murine, Drosophila melanogaster, C. elegans and A. thaliana microRNAs.
The database is available online at http://biobases.ibch. poznan.pl/ncRNA/.
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